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THIS ISSUE IS DEDICATED TO THE MEMORY 
OF HUGH J. DAVIS, M.D. 


The Hospital Staff and in fact the entire personnel of the Hospital 
awakened on the morning of September 6 to learn with surprise and sor- 
row of the death the previous night of Dr. Hugh J. Davis, Chief of Staff. 
Dr. Davis is survived by his wife and six lovely daughters. His death 
came with great suddenness, after a happy day with his family, all of whom 
fortunately were at home. His physician was also present. With his death 
an outstanding physician and a Christian gentleman had departed from 
our midst. Succeeding to his responsibilities on the resignation of Dr. 
Edgar P. Copeland, a bare two months before, he had attacked his prob- 
lems with an earnestness that might well have contributed to his un- 
expected and most untimely end. Beloved by his friends, he will be greatly 
missed. He was devoted to the interests of the Hospital and was a keen 
student of what he conceived to be its needs. While his solutions of its 
problems did not always meet with unanimous approval, his loyalty was 
never challenged. 

Dr. Davis was born in Mississippi, but was moved to Texas by his 
family at the age of two years. He never left doubt in any one’s mind that 
he was an ardent Texan. A review of Dr. Davis’ hospital training sub- 
sequent to his graduation in medicine in 1916, is a history of unusual 
opportunity. An internship in the St. Louis City Hospital, the Philadelphia 
General Hospital, ‘Old Blockley’’, where William Osler made his Amer- 
ican debut, and the Walter Reed Hospital after the first World War, is 
an impressing introduction. 

It was during his internship at Blockley, on a blind date on New Year’s 
Eve in Wilkes-Barre, that he met the charming girl, Grace Douglas, who 
was to become Mrs. Davis. Dr. Davis was always fond of children and 
perhaps Mrs. Davis had some influence; for soon after marriage he began 
the definite pursuit of Pediatrics with a residency at the Babies’ Hospital 
in New York at the time the late Charles Crawford was also there in 
residency. It was on one of my annual visits to the Babies’ Hospital at 
that time, that I first met Dr. Davis. Residency at Bellevue followed his 
stay at the Babies’ Hospital. 

Dr. Davis was Associate Professor of Pediatrics at Georgetown Uni- 
versity under the late Dr. Joseph S. Wall, from 1926 to 1946. He served 
through the ranks at Children’s Hospital, beginning as a Junior Associate 
in 1922. He became Attending in 1931, and Chief of Staff in 1954. 

He was an active Fellow of the American Academy of Pediatrics, having 
served a number of years as State Chairman for the District of Columbia; 
at the time of his death, he was Alternate Chairman of District IV. He 
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was a Licentiate of the American Board of Pediatrics from the time of 
its formation. He was a member of the American Medical Association, the 
Southern Medical Association, and locally, the Medical Society of the 
District of Columbia. His courtesy staff privileges embraced Walter Reed 
Hospital, Garfield Memorial Hospital, Columbia Hospital, Emergency 
Hospital, Doctor’s Hospital, and Georgetown and George Washington 
University Hospitals, and for a number of years he had been connected 
with the Maternal and Child Health Services of the Children’s Bureau. 
We are grieved at his passing, but he will always remain in our memory 
as a dear friend and associate, devoted with us to the continuing welfare 
of Children’s Hospital. 
Epcar P. Copretanp, M.D. 


PAPILLOMA OF THE LARYNX 
CasE REPORT 


Allen E. Marans, M.D. 
Eusebio E. Llamas, M.D. 


INTRODUCTION 


Pediatricians are frequently called upon to treat acute laryngeal stridor. 
Most commonly, this symptom is a result of acute infectious laryngitis 
but many other etiologies are possible. These may be classified as follows: 

a. Congenital: Flabby epiglottis (common), cysts, webs, tumors, and 
other malformations of the larynx; 

b. Birth trauma: Unilateral or bilateral laryngeal paralysis; 

c. Neoplasms of larynx. Benign papilloma (common), fibrolipoma, vocal 
nodes, angioma, and tumors of inflammatory origin (hematomas and 
cysts) ; 

Malignant (very rare)—Epithelioma and sarcoma; 

d. Laryngeal foreign bodies; 

. Inflammatory: ‘“‘Acute spasmodic laryngitis’ (common), diphtheritic 
laryngitis, acute nondiphtheritic laryngitis, and acute laryngo- 
tracheobronchitis; 

f. Allergic: acute laryngeal edema; 

A case of benign papilloma of the larynx is being presented because it 
is one of the less thought of causes of recurrent laryngeal stridor. 


CASE REPORT 


L.S., a two and a half year old colored boy was seen for the first time at this hos- 
pital on February 6, 1954, when he was admitted to the medical ward because of short- 
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ness of breath. The patient was apparently well until the age of one and one half 
years. Since that time he had had approximately fifteen episodes of dyspnea which 
occurred without regard to the season of the year. The onset of an attack usually was 
rapid and frequently unassociated with an upper respiratory infection or fever. The 
patient did not appear very ill or apprehensive despite severe respiratory distress 
which was manifested by inspiratory stridor, suprasternal and subcostal retraction, 
and a desire to rest on his hands and knees. Respirations were deep and moderately 
rapid but expiration was fairly noiseless and effortless. Cyanosis was never present. 

These attacks had been treated at another hospital as asthma or bronchitis. The 
mother had noted that even between attacks the child ‘‘wheezed”’ slightly. She stated 
that each attack appeared to be more severe than the previous one. 

The present episode began one week before admission, on January 21, 1954. Ten 
days prior to that the patient developed high fever and was treated at another hos- 
pital for a sore throat; penicillin, a sulfa drug, and nose drops were prescribed. The 
patient recovered from this after five days of treatment although mild rhinorrhea 
persisted for five days; following this, the shortness of breath began. This attack was 
the most severe. He had had no fever or cyanosis but occasionally coughed. Supraster- 
nal and subcostal retraction during inspiration had been severe. 

The review of systems was non-contributory. The past family history indicated 
that a three year old cousin had recently been discovered to have pulmonary tuber- 
culosis. The rest of the family, including the patient, had chest x-rays which showed 
no evidence of this disease. The patient had had three negative tuberculin tests. 

When he was admitted, this boy weighed 2434 pounds. He was having marked re- 
traction of the chest wall but did not appear to be acutely ill. He coughed occasion- 
ally, and was slightly hoarse. He was most comfortable when in the knee-chest posi- 
tion. 

The rectal temperature was 99°F, the pulse was 140 per minute, and the respira- 
tory rate was 24 per minute. The tonsils and oropharyngeal lymphoid tissue were 
moderately hypertrophied and inflamed. A grayish, boggy, lobular mass measuring 
approximately 1 x 1 cm. projected from behind the tongue. This was thought to be an 
abnormal epiglottis. There was fair air exchange in the lungs and no rales or rhonchi 
were audible or palpable; emphysema was noted. Marked suprasternal, midsternal, 
and lower thoracic retraction occurred with each inhalation. No cyanosis was present. 
The heart was normal. Many small shiny scars were present over the entire body. 
The remainder of the examination disclosed no abnormalities. 

The peripheral blood hemoglobin was 11.5 grams per cent, the hematocrit reading 
being 37 per cent. The leukocyte count was 9,400 with 51 per cent segmented poly- 
morphonuclear cells, the total eosinophil count being 50/cu. mm. The urine was 
normal. X-ray of the chest revealed a band of segmental atelectasis in the second 
interspace anteriorly on the right with some perihilar infiltration suggestive of a 
localized area of pneumonitis. 

In view of the possibility of a chronic recurrent epiglottitis on an allergic basis, 
especially in the presence of an old papular urticaria, an injection of 244 minims of 
adrenalin (1:1000) was given without benefit. Several hours later, occasional scat- 
tered ‘‘squeaks”’ became audible throughout the lung fields. Pyribenzamine (24 mgm.) 
was administered intramuscularly every six hours, and nourishment was restricted 
to clear fluids by mouth. Because of a persistent respiratory rate of 22-24, lack of 
cyanosis and the patient’s ability to sleep, it was decided by the otolaryngologist to 
place the patient in a croupette and observe him closely overnight. The following 
morning, it was noted that respirations had been somewhat less labored but that the 
patient was becoming fatigued. Occasional high pitched short wheezes continued to 
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be heard upon examination of the lungs. Pyribenzamine was discontinued and 4 ml. 
of syrup of hydriodic acid was given every four hours. The previously observed ‘‘epi- 
glottis’’ was not visualized. 

The otolaryngologist was unable to perform indirect laryngoscopy successfully, 
so direct laryngoscopy under general anesthesia was done. A soft, friable, veruccous, 
lymphomatous, avascular mass measuring | x 1 cm. arising from the right pyriform 
fossa was noted to be falling between the vocal cords on inspiration and being blown 
out on expiration. This was removed with cutting forceps. On bronchoscopy, several 
small pieces of the mass were noted to have fallen into the trachea. These were re- 
trieved and respiration immediately improved. Minimal bleeding was encountered 
during the entire procedure. 

Gross examination of the mass showed it to have a firm, grayish-white, homo- 
geneous center with small polypoid stalks of whitish tissue extending out in all direc- 
tions. The pathological diagnosis was papilloma of the larynx. 

The patient’s immediate post-operative condition was good. Respirations were 
regular and of almost normal depth; only mild retraction and slight vocal noise was 
noted on inspiration. The condition of the child was greatly improved on the second 
hospital morning. 

On the third hospital morning a second direct laryngoscopy was carried out under 
general anesthesia. A small portion of the papillomatous growth (the base of the tu- 
mor) was noted to be present just above the right vocal cord posteriorly. After re- 
covery from anesthesia the patient was discharged to be followed in the Ear, Nose 
and Throat Clinic. 

An x-ray examination of the chest five days after discharge from the hospital indi- 
cated that there was considerable resolution of the previously described broncho- 
pneumonic process. The patient did well after leaving the hospital except for a mod- 
erately severe case of measles which developed two weeks after discharge. Five weeks 
after discharge he was readmitted to this hospital for one day for direct laryngoscopic 
examination and the remainder of the growth was then excised. The patient has been 
well since that time. 


DISCUSSION 


Papilloma is the most common tumor of the larynx in children and is 
the commonest of all benign tumors in this organ. Although histologically 
it appears to be benign, it is malignant in its rapidity of growth, its tend- 
ency to recur, its disturbing complications, and termination. Walsh! re- 
ported two patients with benign papilloma who suffered frequent and 
rapid recurrences following skillful and apparently proper surgical removals. 
In children this growth tends to be multiple and may arise from the vocal 
cords, mucosa of the larynx, trachea, epiglottis or the pyriform sinus. 
Holinger, Johnston, and Anison? reported 54 cases of laryngeal papilloma 
in children of which 44 were multiple and 10 were single. The mortality 
rate, according to Crowe and Breistein, among children under 5 years of 
age exceeds that of laryngeal carcinoma in adults. 

The onset is most frequently between the ages of 15 and 45 months, but 
the neoplasm may occur at any age. It has been reported that about 20 
per cent of these cases are congenital. Ferguson and Scott* state the inci- 
dence to be approximately one case in 6,000 clinic children. 
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The etiology of the papilloma is not definite although Holinger, John- 
ston and Anison? have ascribed the causation to three possible factors: a 
filtrable virus, chronic irritation, or a hormonal agent. The first hypothesis 
has been supported by the suggestive beneficial effect of aureomycin on 
papilloma and the transfer of the disease by means of a filtrable agent. 
The semblance of this growth to the plantar wart favors the second hy- 
pothesis. The lesion tends to disappear at puberty and the reported re- 
sponses to local administration of estrogenic substances suggest the possi- 
bility that a hormonal agent may be responsible for these growths. 

Laryngeal papilloma may be classified on the basis of clinical observa- 
tion and histologic pattern of the lesion: first, a focal or diffuse hyperplastic 
thickening of the epithelium without significant keratosis and presenting 
an irregularly contoured rugose surface. The former, also called ‘“hyper- 
keratotic papilloma’’, is commonly found in adults and occasionally pre- 
cedes the development of carcinoma of the larynx. The latter is also known 
as “juvenile papilloma’ and is encountered usually in infants and children 
and seldom undergoes malignant degeneration of the larynx. 

The most common early presenting symptom is the progressive hoarse- 
ness of the voice or cry. Huskiness and harshness of the voice, even to com- 
plete aphonia may be present. When this growth becomes obstructive, 
dyspnea, croupy cough, arduous breathing, and asphyxia dominate the 
picture. The diagnosis in infancy and early childhood can only be made 
through an early direct laryngoscopy and by histologic examination of the 
tissue. 

Repeated endolaryngeal excision using the biting forceps, to be carried 
out as often as their recurrence demands, is the method of choice in the 
treatment of laryngeal papilloma in children. Tracheotomy should be done 
when signs of obstruction are present and this appears to be necessary in 
a high percentage of these cases. Gorrell® cited other treatments which 
have proved to be universally unsatisfactory. New® reported 17 cases, of 
which 11 had received extra-laryngeal and endolaryngeal radium and were 
freed from papilloma following the treatment. On the other hand Holinger, 
Johnston and Anison? condemn the use of x-ray therapy as a therapeutic 
procedure because of the serious complications that followed its use in 
their cases. Broyles’ reported five cases treated locally by an estrogenic 
hormone, amniotin, using 1,000 international units at a time in a period 
of six months. Other methods which have been tried are fulguration (or 
electrocoagulation) of the growth and the application of caustics such as 
silver nitrate and nitric acid. None of these methods mentioned have been 
of benefit. 

Although Jackson and Jackson® state that papilloma in a child’s larynx 
is always benign and usually self-limited, lesions in the larynx deserve 
special consideration because: (1) they are apt to cause serious obstruction 
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to the passage of air; (2) they sometimes regress spontaneously; (3) they 
tend to recur after surgical removal; and (4) rarely a malignant tumor 
may develop within or directly contiguous to an area previously involved 
by papilloma. 

Walsh! reported two cases of laryngeal papilloma occurring in children, 
ages 12 and 13 years, who both developed epidermoid carcinoma. These 
patients on admission presented a history of hoarseness and as there was 
frequent recurrence, tracheotomy was performed and both patients re- 
ceived roentgen therapy. One child died of nasal hemorrhage. In both 
cases the histologic findings provided evidence that a malignant change 
had occurred in what was previously reported as benign papilloma. 


SUMMARY 


A case of intermittent laryngeal stridor caused by a benign papilloma of 
the larynx occurred in a two and a half year old colored boy. Complete 
excision of the tumor produced complete recovery and there has been no 
recurrence in one year. A review of the literature and discussion of therapy 
and possible complications of this tumor follows. 
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POTASSIUM 


SpecIAL LECTURE 


Joseph M. LoPresti, M.D.* 
INTRODUCTION 


During the past few years, a wealth of medical literature has described 
the role of potassium in pathologic states. While some may say that the 
importance of electrolytes in medicine has been over-emphasized, there is 
much to indicate that potassium may be the most important of all of the 
body ions. It is the purpose of this article to present the more pertinent, 
practical data on the role of potassium in health and disease, avoiding the 
more complicated theoretical considerations. 


PHYSIOLOGY 


The human body contains from 175 to 200 grams of potassium, approx- 
imately twice the sodium content. This is an amount that could kill 30 
people. The paradox of potassium rests in the fact that it is almost entirely 
an intracellular cation; about 97 per cent of the body potassium is con- 
tained within the cells. The intracellular potassium concentration is 155 
to 160 milliequivalents per liter. Changes in this rather large intracellular 


concentration can be measured only by determinations of the rather small 
serum concentration; the normal values for serum potassium are 3.6 to 
6.0 milliequivalents per liter. Since there is no selective excretion of potas- 
sium by the kidneys, the amount excreted depends on the level within the 
serum. Ordinarily, the serum concentration will reflect the status of the 
intracellular concentration, e.g., a low serum level of potassium will usually 
mean a decreased intracellular content and vice versa. However, this may 
not always be true. In diabetic acidosis, there is tissue breakdown and 
potassium leaves the cells and enters the serum. Because of the attendant 
oliguria, potassium is not excreted and the serum concentration will rise 
above normal, even though the intracellular content is low. It is dangerous 
to administer potassium in this situation. With fluid replacement treat- 
ment, potassium shifts into the cells and also is excreted in the urine. The 
serum concentration of potassium falls and at this time, the low serum level 
will truly reflect the total body deficit of potassium. This explains why 
hypokalemia may occur one or two days after treatment of diabetic acidosis 
is instituted. 

Two-thirds of the intracellular potassium is bound to protein; the re- 
maining \% is diffusible. Potassium leaves the cells at the time of tissue 


* Assistant Professor of Pediatrics, George Washington University School of 
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breakdown, in the presence of alkalosis, and whenever negative nitrogen 
balance exists. It shifts into the cells during protein and carbohydrate 
anabolism. The administration of adrenal cortical extract (ACE), des- 
oxycorticosterone acetate (DOCA), adrenocorticotropic hormone (ACTH), 
or cortisone results in sodium retention and an increased excretion of potas- 
sium with tissue depletion of potassium. 

The normal serum content of potassium (3.6 to 6.0 milliequivalents per 
liter) is necessary for the transmission of neural impulses along nerves 
and across myoneural junctions; the activation of acetylcholine; and normal 
myocardial activity. 


PATHOLOGIC PHYSIOLOGY 


The clinical features of hyperkalemia (potassium intoxication) and hypo- 
kalemia (potassium depletion) are essentially the same; however hypo- 
kalemia is much more common. 


A. Mechanisms of depletion (hypokalemia). 


1. Inadequate intake, e.g., bulbar poliomyelitis, starvation, anorexia. 
The normal daily requirement of potassium in childhood is approx- 
imately 1 milliequivalent per pound. 

2. Negative nitrogen balance, e.g., infections, neoplasms, diabetes. In 
such instances, for each gram of protein administered, 5 milliequiv- 
alents of potassium are needed. 

3. Excessive urinary loss of potassium, e.g., chronic renal insufficiency. 

. Excessive or prolonged vomiting, e.g., pyloric stenosis, intestinal 
obstruction. 

5. Relief of abdominal distension, e.g., Wangensteen or Miller-Abbott 
tube drainage. Each liter of upper intestinal contents has about 10 
milliequivalents of potassium. 

}. A shift of potassium from the plasma into the cells, e.g., periodic 
familial paralysis, the administration of insulin or testosterone. 

. The excessive intake, orally or parenterally, of sodium or glucose 
will deplete potassium stores. 

. Hyperadrenocorticism or administration of adrenocorticosteroids 
will cause an increased potassium loss. 

9. Correction of fluid deficit, e.g., in diarrhea, if potassium is not ad- 
ministered, there may be simultaneous loss of potassium by transfer 
to cells and excretion with resultant hypokalemia. 


B. Mechanisms of intoxication (hyperkalemia). 


1. The incorrect and overenthusiastic administration of potassium 
containing fluids is, perhaps, the most common cause. 
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2. Acute or chronic adrenal insufficiency. 
3. Acute renal insufficiency (lower nephron nephrosis). 


CLINICAL FEATURES 


The signs and symptoms of hypokalemia and hyperkalemia are quite 
similar and hypokalemia by far is the more common of the two. In hypo- 
kalemia, pallor and lethargy are common. An early feature is abdominal 
distension due to a chronic paralytic ileus. Characteristically, the ileus 
does not respond to the ordinary methods of treatment. As a result of the 
poor transmission of neural impulses muscular weakness is an outstanding 
manifestation. The patient cannot even feed himself. Edema and oliguria 
may be present. As the intoxication or depletion increases in severity a 
Landry’s type of flaccid paralysis appears. If the condition remains uncor- 
rected the muscles of respiration become involved by ascending paralysis. 
Respirations become difficult and labored and “‘fish-mouth” breathing 
appears. Cyanosis occurs and the patient may die of progressive respiratory 
failure. 

The flame photometer provides the most rapid and accurate means of 
determining the serum concentration of potassium. It should be remem- 
bered, however, that the serum content will not always reflect the true 
picture, e.g., it is possible to have a total body deficit of potassium with a 
high serum concentration. 

The electrocardiogram is a rather sensitive index of the level of the serum 
concentration of potassium. Low serum sodium levels exaggerate these 
changes; while normal serum sodium levels mask them. It is valuable to 
have a baseline electrocardiogram with which to compare subsequent 
tracings. 

A. Hypokalemia: the earliest change will be a diminution in the size of 
all of the complexes. In mildly depleted states, the T wave becomes broad 
and flat with a prolongation in the QT interval. In moderate hypokalemia, 
there is prolongation in the PR interval; further depression of the T wave 
which may be followed by an upright U wave; and extra systoles may 
appear. When the potassium deficit is severe, complete heart block ap- 
pears; the T wave becomes inverted and is usually followed by an upright 
U wave. 

B. Hyperkalemia: the earliest change is a diminution in the size of all 
of the complexes; the T wave becomes high and peaked. In mild intoxica- 
tion, the P waves are depressed; the PR interval is prolonged. When the 
hyperkalemia is of moderate severity, the P waves disappear; there is 
prolongation of the QRS complex; depression of the ST segment. In severely 
intoxicated states, the QRS complex broadens to a point where it now in- 
corporates the T wave, and a bizarre single complex remains. 
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TREATMENT 


The treatment of hyperkalemia or hypokalemia is, first of all, to an- 
tictpate its occurrence. A knowledge of the physiology of potassium is a 
sine qua non for prophylaxis. Appropriate early measures and the correc- 
tion of the underlying pathological state may abort the development of a 
severely altered potassium physiology. In the event that potassium in- 
toxication or potassium deficiency develops, then treatment must be in- 
stituted which is aimed at restoring the normal serum concentration of 
potassium. 

A. Hypokalemia: this is corrected by the oral or parenteral administration 
of potassium containing fluids. Whenever possible, the oral route should 
be utilized. Parenteral potassium should never be administered in the 
presence of hemoconcentration or oliguria. Adequate hydration and normal 
renal function must exist before potassium is given parenterally. When 
potassium is administered intravenously, its concentration should not 
exceed 60 to 80 milliequivalents per liter; and the rate of administration 
should not be greater than 25 milliequivalents per hour. For oral use a 
number of preparations are available: (1) Potassium chloride in 20 milli- 
liter ampoules; each ampoule contains 20 milliequivalents of potassium 
and may be mixed with a suitable vehicle for oral consumption; (2) Po- 
tassium triplex is a palatable preparation which contains 10 milliequivalents 
of potassium per teaspoonful; (3) Orange juice contains about 45 milliequiv- 
alents per liter; (4) Darrow’s solution which contains 36 milliequivalents 
per liter and Butler’s solution which contains 19 milliequivalents of potas- 
sium per liter may be administered by the oral route. For parenteral 
therapy potassium chloride, Darrow’s solution, or Butler’s solution may 
be used. 

The simplest and most practical method of correcting potassium de- 
ficiency is to administer 75 to 100 milliequivalents of potassium daily, and 
in 3 to 12 days the potassium level will be normal. However, if the labo- 
ratory facilities are available, the safest and best method is to calculate 
accurately the amount of potassium necessary to return the serum level 
to normal, i.e., a serum concentration of 5 milliequivalents per liter. These 
calculations are based on the serum level of potassium, and the following 
facts are needed in arriving at the correct amount of potassium to give: 
(1) the basic daily requirement of potassium is 1 milliequivalent per pound 
of body weight; (2) 10 milliequivalents of potassium are lost in each liter 
of gastric or intestinal contents; in negative nitrogen balance 5 milli- 
equivalents of potassium are needed for each gram of protein administered; 
and, (3) in children 25 per cent of the body weight is extracellular fluid. 
To illustrate by an example, a 44 pound (20 kilograms) child with in- 
testinal obstruction is found to have a potassium level of 2.0 milliequiv- 
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alents per liter. Wangensteen suction has yielded 1500 milliliters of in- 
testinal fluid. The following calculations will be necessary: 

(1) The basic daily requirement of potassium is 1 milliequivalent per 
pound or in this patient, 1 X 44 or 44 milliequivalents. 

(2) 10 milliequivalents of potassium are lost in each liter of intestinal 
fluid, or in this patient who has had 1500 milliliters of fluid removed 
by Wangensteen drainage, 15 milliequivalents of potassium will have 
been drained off via this route. 

(3) The level of potassium in the patient’s serum is 2 milliequivalents 
per liter, and the normal level is 5 milliequivalents. Therefore, the 
patient has an extracellular potassium deficit of 3 milliequivalents 
per liter. Since 25 per cent of the body weight is extracellular fluid, 
and this patient weighs 20 kilograms; then his extracellular com- 
partment is 25 per cent of 20 kilograms, or 5 liters. T herefore the 
total extracellular potassium deficit is 3 milliequivalents per liter 
X 5 liters (the extracellular fluid content), or 15 milliequivalents. 
Adding the basic daily requirement of 44 milliequivalents, the 15 
milliequivalents lost in intestinal fluids, and the extracellular deficit 
of 15 milliequivalents, the result is 74 milliequivalents of potassium 
required to raise theoretically the patient’s extracellular potassium 
level to 5 milliequivalents per liter. This calculated amount of po- 
tassium is given to the patient over the next 12 to 24 hour period, 
being careful to adhere to the rules for parenteral administration. 

(5) A serum level of potassium is determined the next day; calculations 
are made in the same way; and potassium administered accordingly. 

B. Hyperkalemia: if the renal output is adequate, the management of 

the patient with potassium intoxication is similar to that of the patient 
with adrenal insufficiency. It is a fundamental physiological principle that 
the administration of sodium will enhance the excretion of potassium. 
Therefore, a liberal intake of sodium chloride is indicated in hyperkalemia. 
At least 3 to 5 grams of sodium chloride is given daily by the oral or paren- 
teral routes. Glucose and insulin causes a shift of potassium from the plasma 
into the cells, since the intracellular concentration of potassium increases 
when carbohydrate anabolism occurs. It follows, then, that large amounts 
of glucose are indicated in the therapy of hyperkalemia. For each gram of 
glucose which is ingested, 1 unit of regular insulin should be administered, 
e.g., 50 units of regular insulin for each liter of 5% glucose. Finally, ex- 
cessive adrenal cortical activity produces an increase in potassium excre- 
tion. If the adrenal cortex is intact, the administration of adrenocortico- 
tropic hormone (ACTH) in a dose of 25 to 50 milligrams daily will prove 
to be a beneficial measure. If adrenal insufficiency exists, then ACTH will 
be ineffectual. In such an event, cortisone will be the more rational choice 
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of drugs to use, and it may be given in a daily dose of 75 to 100 milligrams. 
The most potent salt regulatory adrenocorticosteroid is desoxycorticos- 
terone acetate, and the dosage range is from 1 to 3 milligrams per day. 
However, DOCA should not be given when dehydration is present. The 
marked sodium retention and concomitant increase in blood volume which 
results when DOCA is administered may produce severe congestive failure 
in a dehydrated patient. Whole adrenal cortical extract (ACE) is less 
potent than DOCA and may be utilized with safety even in the presence 
of dehydration. To gain a beneficial effect from the administration of ACE, 
it must be given in very large doses (at least 100 to 150 cubic milliliters 
per day). This will prove to be rather expensive therapy. In summary, 
each patient must be individualized and carefully evaluated before the 
proper combination of therapeutic measures are employed. 


LOWER NEPHRON NEPHROSIS 


Lower Nephron Nephrosis (Acute Renal Insufficiency) is a special dis- 
ease entity in which hyperkalemia occurs and deserves a more elaborate 
discussion. 

In children, lower nephron nephrosis may result from shock, acute 
glomerulonephritis, severe dehydration, or sulfonamide administration. 
In any instance, there is a decreased efferent blood supply to the renal 
glomeruli and an accompanying decrease in the afferent blood supply to 
the proximal tubules of the kidney. This local anoxia causes tubular de- 
generation; the tubular tissues behave as dead membranes. The major 
portion of the glomerular filtrate which reaches these damaged membranes 
will be resorbed and the urinary output will decrease or cease altogether. 
Of diagnostic importance, is the fact that any urine which is excreted by 
the patient with lower nephron nephrosis will have a low specific gravity. 
When renal blood flow is restored, the damaged tubules undergo repair, 
and renal function and urinary output return to normal. In most instances 
this will occur in from 3 to 7 days. In the management of these patients, 
the usual principles of fluid and electrolyte balance cannot be applied, 
since it is obvious that a normal intake of salt and water would overload 
the circulation and result in death. On the other hand rational therapy 
will produce a favorable outcome invariably. 

The fundamental and most important principle in treating patients 
with acute renal insufficiency is to permit a fluid intake that is equal to 
the amount of fluid which is lost. In children, a safe guide is to start with 
10 cubic milliliters per kilogram as a total daily intake of fluid. Subse- 
quently, the patient is weighed each morning, and if a weight gain has 
been sustained since the previous day’s treatment, then the total fluid 
intake is reduced accordingly. Whenever possible the oral route should be 
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utilized. Of course, no potassium containing solutions are given. Enough 
sodium should be allowed to maintain the serum sodium level at the normal 
concentration of 140 milliequivalents per liter. This will approximate a 
range of 1 to 1.5 grams of sodium chloride per day. Acidosis should remain 
untreated unless it is severe and causing clinical symptoms. Should this 
occur, then the acidosis should be corrected by the administration of a 
Molar solution of sodium lactate parenterally or a Molar solution of 
sodium bicarbonate may be given by mouth (a Molar solution of sodium 
bicarbonate is an 8.4% solution, or one which contains 8.4 grams of sodium 
bicarbonate in 100 milliliters of solution). The carbon dioxide combining 
power should be corrected to 35 or 40 volumes per cent. In calculating the 
amount of solution needed to correct the acidosis, the formula is: 0.3 of a 
milliliter of Molar sodium lactate or Molar sodium bicarbonate per kilo- 
gram of body weight will raise the carbon dioxide combining power 1 
volume per cent. During the oliguric or anuric phase, it is test not to give 
any protein to the patient. The products of protein metabolism must te 
handled by the kidney and therefore, it seems logical to withhold protein 
and spare the damaged renal mechanism this additional burden. Protein 
breakdown also causes a shift of potassium from the cells into the serum, 
and this should he avoided if possible. Finally, a liberal intake of glucose 
should be allowed and hypertonic glucose solutions in a concentration of 
25% are recommended. Since glucose anabolism causes a shift of potassium 
from the extracellular fluid into the cells, then 1 unit of regular insulin is 
given along with each gram of glucose to promote this shift. To illustrate 
the above principles, assume that a patient with lower nephron nephrosis 
weighs 30 kilograms and has a carbon dioxide combining power of 20 
volumes per cent: 

(1) The total fluid intake for the first 24 hours is 10 milliliters per kilo- 
gram of body weight or 300 cubic milliliters. 

(2) To correct the acidosis, the formula will be: 35 minus the patient’s 
carbon dioxide combining power X 0.3 cubic milliliter & the pa- 
tient’s weight in kilograms, or (85 — 20) XK 0.3 X 30 or 135 cubic 
milliliters of Molar sodium lactate or Molar sodium bicarbonate. 
One gram of sodium chloride or 100 cubic milliliters of normal 
saline. 

The remaining solution is given as 25% glucose in distilled water or 
65 cubic milliliters of 25% glucose in distilled water. This would 
contain about 16 grams of glucose, so 16 units of regular insulin are 
given along with the glucose. 

A close check is kept on the weight of the patient, the serum potas- 
sium and sodium levels, and the carbon dioxide combining power 
and further therapy is adjusted accordingly. 
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If, despite all of these therapeutic measures, the serum potassium level 
continues to rise, then the artificial kidney will have to be used. When 
diuresis occurs, as it will in most instances, then the normal principles of 
acid-base balance are employed. 


SUMMARY 


A brief outline of the physiology and pathologic physiology of potassium 
metabolism has been attempted. The clinical features, diagnosis, and man- 
agement of hypokalemia and hyperkalemia are outlined. The special in- 
stance of hyperkalemia as a result of the syndrome of lower nephron 
nephrosis (acute renal insufficiency) has been included and is discussed 
in some detail. 


DIAGNOSTIC BRIEFS 


PATENT DUCTUS ARTERIOSUS 
John O. Nestor, M.D. 

Patent ductus arteriosus results from the failure of the ductus to undergo 
anatomical obliteration and become the fibrous ligamentum arteriosum 
within a few months after birth. 

The etiology is unknown and not only is it one of the more common 
congenital cardiac anomalies but it is also one of the more common anom- 
alies resulting from a pregnancy complicated by rubella. It occurs frequently 
as an isolated anomaly without associated lesions and is twice as common 
in females as in males. 

Normally the ductus is functionally closed within a few minutes after 
birth and is usually completely obliterated anatomically by four months 
of age although this may occasionally be delayed to the age of six months 
or a year. When this closure fails to occur, the resulting arterio-venous 
shunt places a greater work load on the heart; this load may constitute 
from 20 to 70 per cent of the total volume of blood expelled from the left 
ventricle and may eventually result in cardiac failure. 

There are usually no symptoms unless. the shunt is large. When present, 
they usually consist of exertional dyspnea, easy fatigability, palpitation, 
and occasionally precordial pain. The major signs include a continuous 
machinery-like murmur with systolic accentuation heard maximally in 
the pulmonary area. It is usually accompanied by a systolic thrill in the 
same area and an accentuated and reduplicated pulmonary second sound. 
In infants and small children there may be no murmur or only a systolic 
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murmur. However, if no murmur is heard after 18 months of age the child 
is considered to have an atypical patent ductus arteriosus. The pulse 
pressure is increased but not usually enough in children to aid in the 
diagnosis in an individual case unless the ductus and the resulting shunt 
are large. 

Roentgenographic and fluoroscopic examinations may show the heart to 
be normal in size and shape but usually there is some degree of left ven- 
tricular hypertrophy in the left anterior oblique view. There is also usually 
an increase in the pulmonary hilar vascularity with hilar pulsation, and 
the main pulmonary artery segment may or may not be convex and prom- 
inent. The electrocardiogram is also frequently within normal limits but 
more often indicates some degree of left ventricular preponderance or hyper- 
trophy. 

Special diagnostic studies are usually unnecessary as the presence of the 
classical continuous murmur alone makes the diagnosis with 99 per cent 
accuracy and when corroborated by the other common findings justifies 
operation without subjecting the patient to this added inconvenience. 
However, when there is reasonable doubt concerning the exact diagnosis 
one or more of these studies is indicated. Cardiac catheterization is ordinarily 
the most valuable study: and there is an increase in the oxygen saturation 
of blood in the pulmonary artery as compared with that in the right ven- 
tricle and an elevation of the pulmonary artery blood pressure. An angio- 
cardiogram is seldom indicated or performed for the purpose of establishing 
this diagnosis since the dye will not ordinarily opacify the ductus. Indirect 
evidence obtained from this test is reopacification of the lungs and the 
dilution of dye in the pulmonary artery in the region of the ductus resulting 
in a filling defect. An aortogram will opacify not only the ductus but the 
entire aorta and its main branches and is especially valuable in infants 
where the diagnosis is in doubt and other studies are not, practical. 

The differential diagnosis includes consideration of ‘‘venous hum’’, rup- 
ture of a sinus of Valsalva into the right ventricle, pulmonary insufficiency, 
aortic insufficiency, and aortic-pulmonary fistula. 

The common complications are cardiac failure, sub-acute bacterial en- 
darteritis, pneumonia, pulmonary hypertension with reversal of shunt, and 
aneurysm of the ductus. Death may result from any of these. Before the 
availability of surgical correction the average life expectancy was 24 years. 

The ideal treatment is suture ligation between the ages of 3 and 5 years 
which gives the child a normal life expectancy with relatively slight risk 
as the operative mortality is less than 0.5 per cent. Indications for surgery 
under 3 years of age are a large heart, growth failure resulting from the 
cardiac lesion, cardiac failure, pulmonary hypertension with reversal of 
shunt, sub-acute bacterial endocarditis, evidence of a large shunt, and an 
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aneurysm of the ductus. The surgical mortality in this age group is less 
than 5 per cent. 


CLINICO-PATHOLOGICAL CONFERENCE 


Directed by: E. Clarence Rice, M.D. and Grace H. Guin, M.D. 
Assisted by: Enid Gilbert, M.D. 
Discussed by: Dan Feriozi, M.D. 


PROTOCOL 


This patient, a colored girl, was first admitted to the Children’s Hospital 
when five and one half years of age because of polypoid masses which pro- 
truded from the anus following defecation There had been a small amount 
of intermittent bleeding by rectum. These findings were first noted by the 
parents three months prior to admission. There had been no digestive 
disturbances. The appetite had been good and there had been no loss of 
weight. When examined, the patient was well developed and nourished 
and was in no distress. The temperature, pulse and respiratory rate were 
normal. The tonsils were moderately enlarged and injected and there was 
moderate generalized lymphadenopathy. The physical examination was 
otherwise normal. The urinalysis was normal. The hemoglobin was 9.2 
grams per cent, the hematocrit 35 per cent, bleeding time 244 minutes 
and the clotting time 444 minutes. A roentgenogram of the abdomen with 
the patient in supine position was normal]. Roentgen examination of the 
colon by means of barium enema disclosed an essentially normal gastro- 
intestinal tract. At proctoscopic examination in the lithotomy position 
one small polyp and two large polyps were present at “‘six o’clock’”’. These 
tumor masses were ligated and transfixed at their bases and then removed 
by sharp dissection. The report on the microscopic examination of the 
tissue removed was “lymphoid polyps of the colon’. The patient was 
discharged on the second postoperative day. 

Seventeen months later, at the age of seven years, the patient was 
admitted to the hospital for the second time because of anorexia, vomiting, 
slight difficulty in breathing and lethargy which had been noted for two 
weeks prior to admission. She had been afebrile. At admission she seemed 
poorly nourished and moderately uncomfortable. Her temperature was 
102°F, pulse 110, respirations 30. The throat was moderately injected. 
Examination of the heart and lungs disclosed no abnormal findings. ‘The 
liver extended 6 cm. below the right costal margin and the spleen protruded 
2 em. below the ribs. There was generalized lymphadenopathy. The skin 
was normal. 


~~ —— 8) eee —_ lO ee oe 


-_ AH ~*~ 





CHILDREN’S HOSPITAL 257 


Laboratory Data: Urinalysis was normal. Eleven days after admission 
the hemoglobin was 9.2 grams per cent, hematocrit 35 per cent with a 
leukocyte count of 185,000. Differential leukocyte count showed 64 per 
cent granulocytes, 27 per cent neutrophiles (1 segmented, 2 bands, 22 
metamyelocytes and 2 myelocytes) and 37 per cent eosinophiles. The 
platelets were reduced in number and moderate anisocytosis and poikilo- 
cytosis of the erythrocytes was observed. An attempt at bone marrow 
examination was unsuccessful. On roentgen examination of the chest, 
there was a distorted cardiac silhouette with increased density about the 
root of the right lung, apparently in the anterior mediastinum. Electro- 
cardiogram showed depressed ST segments in leads 1-2, the impression 
being “abnormal myocardium’’. A lymph node was removed for micro- 
scopic examination 18 days after admission. 

Clinical Course: Four days after admission to the hospital, because of 
the patient’s fever and the chest x-ray findings, aureomycin treatment 
was started. The lymphadenopathy increased and on the seventh day of 
hospitalization, the child began to bleed from the gums and lips; 500 cc. 
of packed erythrocytes were given intravenously. She continued to lose 
weight and became listless, vomiting frequently. Dyspnea developed; 
there were diminished breath sounds in the anterior portion of the left 
lung. There was a continuous oozing of blood from the mucous membranes 
of the mouth. The child’s condition constantly deteriorated and she died 
one month after being admitted to the hospital. 


DISCUSSION 
Dan Feriozi, M.D. 


This five and one half year old colored female was said to have had rectal 
polyps which had been noted for the first time three months previous to 
her first hospital admission. They were large and non painful, associated 
with intermittent bleeding, and had to be manually replaced after bowel 
movements. We know that polyps of the alimentary tract are frequently 
encountered in childhood. They may be found anywhere along the ali- 
mentary tract; however, they are most commonly located in the rectum. 
In a series of 203 cases of polyposis at Children’s Hospital in Boston, 
polyps of the rectum were found in 144. The remaining 59 were distributed 
along the rest of the gastrointestinal tract. Usually children had a single 
polyp, but occasionally scattered polyps were found. Polyposis of the 
colon is very apt to occur in families. Jeghers et al pointed out the associ- 
ation of melanin spots on the peri-oral skin and in the buccal membranes 
of patients with intestinal polyps. The age at which polyps appear is from 
2 to 8 years, with a peak at 4 or 5 years of age. The important complica- 
tions of polyps include hemorrhage, particularly if the structures are large 
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or multiple; malignant degeneration, which may occur but is unusual in 
childhood; and on rare occasions, frank carcinoma with lymph node 
metastasis. Polypoid lesions may also be lipomatous, fibromatous, angi- 
omatous, or leiomyomatous. The case at hand was said to have had regular 
bowel habits, no diarrhea, constipation or tarry stools. There was no 
history of weight loss, or immediate distress to lead us to believe that the 
rectal polyps were anything but benign at this point. 

The next significant feature in this case is the notation of bilateral en- 
largement of the cervical, axillary and inguinal nodes, which may be the 
first detectable nodes in leukemia. We also know that the number of lymph 
nodes and the amount of lymphoid tissue bear a general relationship to 
the age of the child, increasing in size up to approximately 8 to 10 years 
of age, after which time such tissue normally regresses to the small, usually 
unpalpable adult size. At this point, in a five and one half year old child, 
who also has injection of the tonsils, one is reluctant to entertain such 
possibilities as Hodgkin’s disease, lymphosarcoma, leukemia, or any of 
the other lymphomas that might occur at this age. The absence of other 
positive physical findings such as enlarged liver or spleen diverts our 
thinking from the lymphoma group. 

This child had a normal urinanalysis, a hemoglobin of 9.2 grams per 
cent (normal for age being 13.1 grams per cent) and a hematocrit of 35 
per cent (average being 43 per cent). The bleeding and clotting times were 
within normal limits. This hemogram could be explained on the basis of 
intermittent bleeding resulting from the polyps. Additional studies in- 
cluded X-ray and proctoscopic examinations, which revealed three polyps, 
two large and one small. They were removed in the proper surgical manner 
and examined microscopically; a diagnosis of lymphoid polyps was ren- 
dered. We must assume at this time that the lymphoid polyps were benign, 
since no further mention was made of them and the patient was discharged 
on the second post-operative day. I would like to know here whether an 
upper gastro-intestinal series was done to remove the possibility of polyps 
in the stomach or in the upper gastrointestinal tract. With a case of multi- 
ple polyps, the possibility of others higher up in the alimentary tract should 
be ruled out. Such polyps have been known to rupture through the in- 
testinal mucosa and cause death from severe hemorrhage. 

Approximately one year later this patient was readmitted with vomiting, 
lethargy, anorexia, noticeable weight loss, some respiratory difficulty, and 
a temperature of 102°F. At that time she was said to have had hepato- 
splenomegaly with generalized lymphadenopathy in the absence of 
petechiae or skin rash. With her previous history, and these new develop- 
ments, one begins to consider the possibility of neoplasia; in a child, a 
working differential diagnosis would be: 
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. Leukemia 

. Histoplasmosis simulating aleukemic leukemia with leucopenia 

. Niemann-Pick’s disease (patient colored) 

. Gaucher’s disease (patient colored) 

Letterer-Siwe’s disease (no rash present) 

Lymphosarcoma 

. Hodgkin’s disease 

. Tumors of the liver; hamartoma, hepatoma, hemangioblastoma 

(Osler-Rondu disease) 

. Lehmann’s description of an interfascicular endothelioma of the 
intestine with secondary growths in the liver 

10. Hepatitis, homologous or infectious 

11. Infectious mononucleosis 

12. Sickle cell crisis. 

Admission laboratory studies revealed a normal urinalysis, a low hemo- 
globin and hematocrit, a white blood count of 185,000, and a differential 
blood picture with 64 per cent granulocytic series, of which 27 per cent 
were neutrophils (1 segmented, 2 bands, 22 young forms, 2 myelocytes), 
37 per cent eosinophils and 36 per cent cells of the lymphocytic series. 
What were these cells of the lymphocytic series, small lymphs, large lymphs 
or lymphoblasts? The platelets were reduced but the exact count was not 
recorded, and since there were no petechiae of the skin or mention of 
bleeding tendencies, the platelets were not too low. We know that leukemic 
children in the acute phase of the disease do not have severe bleeding tend- 
encies until the platelets fall below 50,000. With a white blood count of 
184,000, we must think of a leukemoid reaction; we see 8 per cent or less 
blasts in the bone marrow of a child with this response. The possibilities 
of leukemia, acute or chronic, or infectious lymphocytosis must be con- 
sidered. The latter condition which is not fatal may present a white blood 
count as high as 180,000, with 70 per cent or more lymphocytes in the 
peripheral blood, and a slight eosinophilia. If we are dealing with leukemia 
in this case, a white blood count of 184,000 is not common in the acute 
form of the disease; usually it is between 10,000 to 15,000, at which time 
leukemic cells may not be seen on the peripheral blood smears. However, 
when there is a marked leukocytosis the leukemic cells are frequently seen 
in the peripheral blood. A bone marrow and/or a lymph node biopsy at 
this time may have been of paramount importance in establishing the 
diagnosis. 

The X-ray of the chest showed a distorted cardiac silhouette with in- 
creased density about the root of the right lung in the anterior medias- 
tinum. Studies of mediastinal enlargements have been broken down as 
follows: 
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a) Anterior mediastinal masses—75 per cent are dermoids or teratomas; 

b) Central mediastinal masses—52 per cent are bronchogenic cysts; 

c) Posterior mediastinal masses—90 per cent are neuroblastomas; 

d) Superior mediastinal area—95 per cent are thyroid tumors or thy- 

momas. 

Tumors of the anterior mediastinum are not associated with a white 
blood count of 184,000 or with reduced platelets. Therefore, we must as- 
sume the distortion to be due either to infiltration of the lungs (leukemic) 
or mediastinal lymph node enlargement. The electrocardiogram revealed 
depression of the ST segments in Lead 1 and Lead 2, and was interpreted 
to signify abnormal myocardium. As I understand it, in children the ST 
segment represents the duration of time between the end of the S wave and 
the start of the T deflection. It is the interval of time between the com- 
pletion of depolarization and beginning of repolarization of ventricular 
musculature and may mean many things, from a drug effect to ventricular 
hypertrophy. I believe it is of little significance in this case. 

The 37 per cent eosinophilia in this child’s differential blood picture is 
a significant finding. The differential diagnosis for eosinophilia could be 
very long, but in this case we shall narrow it down in face of the preceding 
findings to Hodgkin’s disease, leukemia, Letterer-Siwe’s disease, or the result 
of marked destruction of liver tissue from any cause. 

Terminally the patient began to have bleeding from the gums and lips 
which required the transfusion of 500 cc. of packed cells. Her 
lymphadenopathy increased and she began to have bleeding from the 
nose; she lost weight, became listless, began oozing from the mucous 
membranes and expired. 

Conclusion: From the foregoing information with special reference to 
the thrombocytopenia, leukocytosis of 184,000, eosinophilia, hepato- 
splenomegaly, generalized lymphadenopathy and bleeding from the 
mucous membranes in a child, one must conclude that the child had a 
disease of the reticuloendothelial system which is incompatible with life. 
Now, I believe, we could render a definite diagnosis, if we were permitted 
to see the bone marrow report and/or the results of the lymph node bi- 
opsy. Since these studies are withheld, I will list impressions in order, as 
follows: 

1. Acute leukemia, probably eosinophilic in type. 

2. Lymphosarcoma with terminal phase of acute leukemia. 

3. Hodgkin’s disease with a hemolytic component. 

Due to the history of rectal polyps, I would also mention as possibilities, 

4. Carcinoma with lymph node metastasis. 

5. Erosion of a polyp in the upper gastrointestinal tract, with fatal 

hemorrhage. 
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Question: Why would you put lymphosarcoma ahead of Hodgkin’s 
disease? 

Dr. Feriozi: In the textbooks we are told that Hodgkin’s disease usually 
occurs a little later than in a child of this age, above six usually, but I 
can assure you from my experience that this may not necessarily be true, 
as I have seen it in children at three and four years of age. 

Dr. Guin: That has been our experience here too; however, children 
with leukemia are more often younger than those with Hodgkin’s disease. 


Pathology 


Dr. Gilbert: At autopsy the body was that of a very poorly nourished 
colored female. The skin surface showed no petechiae, bruises or rashes. 
On opening the thoracic cavity there was a very large mediastinal mass, 
which measured 15 x 8 x 4 cm. This mass weighed 340 grams and extended 
out into the thyroid region, encroached upon the heart and pushed the 
left lung posteriorly. The anterior border and the left basal aspects of the 
heart showed petechial hemorrhages. The left auricular appendage was the 
site of an extensive hemorrhage which extended down the right border of 
the heart. On opening the heart, there was found in the right auricle a firm 
hard yellowish-purple mass. The whole of the myocardium of the right 
and left ventricles, the interventricular septum and the endocardium 
showed involvement with yellowish-purple tumor masses. The lungs 
grossly were not abnormal. The liver weighed twice the normal weight for 
a child of this age. It showed nothing grossly abnormal. The spleen weighed 
three and one-half times normal. The gastrointestinal tract showed punc- 
tate hemorrhages throughout its extent. 

Microscopically, there was extensive involvement of all the lymph nodes, 
the lungs, liver, spleen, kidneys, gastrointestinal tract, the cervix and body 
of the uterus with cells of the lymphocytic series. Many of these cells were 
mature, a considerable number being immature cells. The architecture of 
the spleen was completely replaced by tumor cells and only a few mal- 
pighian bodies were identified. The lymphoid follicles of the gastrointestinal 
tract had been replaced by mature and immature lymphocytes which 
heavily infiltrated the surrounding wall. The bone marrow was almost 
completely replaced by tumor cells, only a few erythroid cells being seen. 

Dr. Guin: The reason we kept getting unsatisfactory reports on our 
bone marrow was that we kept going into areas where the tumor was 
present. When I reviewed the sections of the bone marrow obtained at 
autopsy I saw that no megakaryocytes were present and that was the 
reason we could not find these cells in the material obtained during life. 
There was practically nothing to identify these specimens as marrow, 
there being only a rare normoblast present. 
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Question: What sites did you use? 

Dr. Guin: We tried the iliac crests, the sternum and I believe that Dr. 
Gilbert used the lumbar vertebrae once. 

Dr. Guin: I might make a comment at this point. This was not a polyp 
in the sense of a rectal polyp in which the neoplasia is the result of exces- 
sive mucosal hyperplasia. The polyp, one might say, was secondary to 
the tremendous lymphoid hyperplasia forcing the overlying mucosa into a 
nodular form and in that respect only was it a polyp of the colon. Micro- 
scopically there was nothing abnormal other than lymphoid hyperplasia 
in the surgical biopsy which was taken over a year ago and which was 
reviewed several times. 

The mediastinal mass differs from the original lymphoid polyp of the 
colon microscopically in that it was a definite tumor, which one can see 
as he examines the cells across the various fields. There is complete loss of 
the normal architecture, with widespread and diffuse invasion by the 
tumor cells, the majority of which were normal adult lymphocytes. There 
was a small proportion of younger lymphocytes and between those could 
be seen an increase in the number of eosinophiles which explains in part 
the high eosinophile count in the peripheral blood. 

Dr. Gilbert: In the lungs there was a peribronchial infiltration of cells of 
the lymphocytic series, the majority being mature lymphocytes. The 
alveoli showed hemorrhage and edema. There was a widespread invasion 
of the liver, not only about the trinities, but scattered throughout the 
parenchyma. 

Dr. Guin: The examination of the heart gives us a clue as to the im- 
mediate cause of her death. I believe that she was eating lunch when she 
suddenly expired. In all areas of the heart were found massive areas of 
tumor with hemorrhage and necrosis with probable involvement of the 
bundle of His. She might have died because of the mechanical interference 
with the neural mechanism. 

The final diagnosis in this patient was lymphosarcoma with terminal 
leukosarcoma. 


Discussion 


Dr. Guin: Dr. Feriozi, have you ever seen a lymphoid polyp in a case of 
lymphosarcoma with leukemia? As far as I know this is our first expe- 
rience. Dr. Gilbert looked up our records and apparently we have no over- 
lapping cases such as this one. 

Dr. Feriozi: I have never seen any. I don’t recall having seen any case 
such as this. I can recall having seen polyps in children where mucosa was 
involved but nothing like this where there was so much lymphoid hyper- 
plasia. In the future if I ever see a picture like this microscopically it will 
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recall this patient to me and I will wonder if we are possibly dealing with 
lymphosarcoma. I can recall another patient who had recurring polyps 
from the bladder mucosa which we called benign polyps. Eventually it was 
evident that we were dealing with a malignant process even though the 
tissue appeared to be benign microscopically. More diligent search showed 
abnormal muscle fibers to be present and it was evident that we were 
dealing with rhabdomyosarcoma. Some of these tumors which look benign 
are malignant; occasionally those that appear to be malignant turn out to 
be benign. We certainly don’t see leukocytosis such as this in most children 
with any disease other than leukemia. It is unusual in that respect. Perhaps 
someone else can tell me why this child has 37 percent eosinophiles. 

Question: Do you think this could have been due to a secondary in- 
fection of this polyp? 

Dr. Rice: I can think of no good reason for the eosinophilia. I can recall 
a child with a leukemoid reaction who had a parasite infestation to account 
for the eosinophilia and leukocytosis. The question has been asked, ‘“‘Could 
infection cause this?”’ Yes it could. I have seen counts up in the range of 
30 to 40 thousand with a high percentage of eosinophiles, but never any- 
thing like this. Bacterial sensitization can produce something like this. 
Do you have any way to account for this eosinophilia, Dr. Guin? 

Dr. Guin: Only in this respect: that when there is damage to the hemato- 
poietic system, it cannot be predicted what the result will be in terms of 
alteration of any particular cell, or element. For example, abnormalities 
of metabolism resulting in anemias do not always leave the white cell 
series unaltered. 

Dr. Rice: My original thought was that this child might well have 
Hodgkin’s disease. I was not certain what was wrong with her. The eosino- 
philia and lymph node involvement made me think of this. While we will 
probably never again see a patient with findings just like this, I hope that 
we can carry away with us the recollection of the sequence of events in 
this case, that is, the finding of the original tumor in the bowel, the sub- 
sequent finding of tumor masses in the mediastinum and later the develop- 
ment of leukemia. I hope in the future we will think of lymphosarcoma in 
the presence of such an illness. 
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